Experiments
were performed on 160 albino male rats (Long-Evans).
The rats weighed between 250-350 g (60-100 days old) and during the course of these studies the animals were randomized according to weight. Under anesthesia (sodium pentobarbital, 35 mg/kg, ip) the peroneal and soleus nerves were isolated and the anterior tibia1 and soleus muscles denervated.
Denervation was performed either within 0.5 cm of nerve entrance into muscle or 3 cm cephalad from nerve insertion into the muscle. In each rat only one muscle, anterior tibia1 or soleus, was denervated.
The same muscle was denervatecl within 0.5 cm in one leg and at 3.0 cm in the other leg. Antagonistic muscles were left intact (Fig. 1) . Following denervation the animals were allowed to recover and experiments were carried out on individual rats at one of various specified times up to the 96th hr. The legs were fixed and the exposed muscles immersed in situ with mineral oil. The temperature of the animal was maintained at 37.5 C. Recordings were taken from proximal, middle, and distal areas on the anterior tibialis, and from the middle on the soleus (Fig. 1) the bare pointed tip. Recording from the superficial muscle layers particularly in the AT allowed us to selectively measure the fibrillations from large pale staining (succinic dehydrogenase) muscle fibers which predominately make up the superficial layers of the AT (Fig. 2) (Fig. 6) . We found that the most convenient index in assessment of fibrillation potentials on the muscle is obtained when the amplitude of the highest potentials are compared at each time interval. There is a direct relationship between the total number of potentials of all amplitudes, and the amplitude of the highest fibrillation potential at a given time period (Fig. 6) . In Fig. 7 (Fig. 8) . Lower (25 pv) peak amplitude activity is seen 10 hr prior to the larger (75 pv) peak amplitude activity at the proximal site. This time interval is greater at the more distal recording sites on the muscle due to the slower spread of highamplitude potentials. In the soleus only one area (medial soleus) of the muscle was observed for fibrillation potentials, there is a 6-hr difference in the onset of activity after (Fig. 70 ) distal and proximal nerve section. Following the onset of activity the amplitude of the peak potentials does not change significantly in the first three time periods of each curve, unlike the initial progressive increase in amplitude of potential in AT. However, at 60 hr there is a sharp rise in activity when the denervation had been carried out at the knee. A similar increase in activity after thigh denervation did not occur (Fig. 5) until 6 hr later. The difference in amplitude of fibrillation activity after thigh denervation as compared to knee denervation at 54-to 60-hr time periods suggests that nerves to slow muscle are different in their tropic function than those nerves supplying fast muscle, or that the muscle fibers are different in their response.
In a few ancillary experiments the distal nerve stumps were stimulated at lOO/sec for 30 set during a 15-min Fibrillation potentials first appear at 42 hr in the proximal AT, at 48 hr in the middle portion of this muscle, and at 48-54 hr in the distal portion. The higher level of denervation did not delay the onset of fibrillation potentials except at the distal recording site. However, following the onset of activity, a slight difference in fibrillations of the muscle is seen which appears to be dependent on the site of neurotomy. The increase in amplitude of fibrillation potentials in muscle denervated at the knee precedes that of muscle denervated at the thigh during the 48-to 54-hr recording period. The effect is observed at all recording sites in the AT but is more marked in the initial phases of recordings from the middle of AT. Not only is the amplitude of fibrillation potentials dependent on the site of neurotomy when a given area of muscle is observed, but there is a more striking difference in the development of peak amplitude activity from proximal to distal ends of the AT. This is observed in comparing the slope of the lines in Fig. 7 , A-C, and probably represents a spread of activity from the end-plate area, outward along the muscle fiber (1) . In the AT the end-plate area is an inverted V in the proximal and middle portion of the muscle (5). Since records of fibrillation potentials were made at three specific sites on the AT, it is possible to determine (from Fig. 7 ) the time at which 25-, 50-, 75-, period immediately following denervation at the thigh. that was stimulated after denervation than in nonstimuThe muscles were tested at 54 hr (AT) and 60 hr (S) for lated controls at 60 hr. Stimulation had no effect on the fibrillation potentials.
A greater number of high-amplifibrillations of the anterior tibialis at 54 hr. tude fibrillation potentials were seen in soleus muscle Succinic dehydrogenase activity was localized histo- smaller, darker staining fiber (average dimensions, throughout muscle 56 x 44 p). The superficial layers of the AT had throughout its length, a predominance of the large pale-staining fibers to a depth of approximately 0.8 mm while below this depth there was a heterogeneity of large and smaller fibers similar to that seen in the S (Figs. 2-4 The development of fibrillation potentials in denervated fast and slow skeletal muscle is of a different nature whereas the latent period prior to onset of fibrillation is similar. In the fast muscle fibrillation increases in a linear manner and subsequently levels off. In the slow muscle there is a period following the onset of fibrillation during which there is no increase in activity, and then, a rapid and sharp rise in fibrillation is observed which subsequently tends to fall off. Figure 7 indicates that there is also a progression of peak fibrillation activity from the end-plate area, peripherally along the muscle. This progression of activity is not of an equal rate for various sized potentials in the AT as can be seen in Fig. 8 and may be physiologically non-
The most striking difference in the development of fibrillation potentials in AT and S muscles is seen when comparing the time course of peak-amplitude fibrillations following denervation at two levels. In the anterior tibia1 the onset time of fibrillation potentials tends to come about earlier when the denervation is more distal. After onset of activity in the fast muscle there are no consistent significant differences in fibrillation potentials related to the level of denervation.
In the soleus the onset of fibrillation potentials is also governed by the level of denervation.
Here, the lag in fibrillatory activity, particularly at 60 hr, appears to be much more marked in the slow than in the fast muscles. Other data also suggest that the nerve innervating slow muscle may play a more significant role as a source of trophic influences than does nerve supplying fast muscle. Buller 
